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Abstract 

Background: Stroke leads to constant rehabilitation needs even at the chronic stage. However, although many 
stroke patients receive physical or occupational therapy in primary health care, treatment prescriptions do not 
generally specify therapeutic goals; in particular, participation is not established as an explicit therapeutic goal in 
the ambulatory setting. The primary aim of this study is to evaluate the efficacy of a therapy regimen for chronic 
stroke patients (modified 'constraint-induced movement therapy (CIMT) at home') with impaired hand or arm 
function with regard to the prerequisites of participation in everyday activities: a sufficient arm and hand function. 
'CIMT at home' will be compared with conventional physical and occupational therapy ('therapy as usual'). 

Methods/design: The study is a parallel cluster randomized controlled trial with therapy practices as clusters (n = 48). 
After written consent from the patients (n = 144), the therapists will be randomly assigned to treat either the 
intervention or the control group. Blinded external assessors will evaluate the patients using standardized outcome 
measures before and after the intervention, and six months later. The two coprimary endpoint assessments of arm 
and hand function as prerequisites for participation (defined as equal involvement in activities of daily living) are 
the motor activity log (quality of arm and hand use) and the Wolf motor function test (arm and hand function). 
These assessments are made four weeks post-treatment and relativized to baseline performance. Changes in 
primary outcomes will be analyzed with mixed models, which consider the hierarchical structure of the data and 
will be adjusted to the baseline measurements and sex. The primary analysis will be the comparison of the two 
randomized groups, with respect to the adjusted averages for each of the two coprimary endpoints. To keep an overall 
significance level of 5%, the two endpoints will be tested at the significance level of 5% each in hierarchical order. 

Discussion: A modification of the CIMT, feasible in the patients' homes (CIMT at home), appears to be a promising 
therapeutic approach in the ambulatory care of chronic stroke patients. With proven efficacy and practicality, a 
participation-oriented, stroke-specific treatment would be available in primary care. 

Trial registration: ClinicalTrials.gov NCTOl 343602 
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Background 

Stroke is the fourth leading cause of death in Germany 
[1] and the most common cause of Ufelong disability in 
adults [2]. In the chronic phase, that is, six months or 
more after the event, the aim is to maintain and, if pos- 
sible, further improve the achieved results of rehabilita- 
tion [3]. Apart from a variety of other problems, many 
stroke patients suffer from impaired arm and hand func- 
tion, which often affects their participation in everyday 
activities. In the context of health, participation is de- 
fined as involvement in a life situation and is related to 
the execution of a task or action (activity) [4]. Thera- 
peutic approaches aimed at enhancing participation in- 
volve exercises that address the demands of daily life, in 
an environment that at least resembles the patient s indi- 
vidual environment at home. Correspondingly, since 
2001 in Germany, rehabilitation services are required by 
law to prioritize participation as a treatment goal, rather 
than merely providing social care [5]. Despite this, many 
stroke patients who receive physical or occupational 
therapy in the primary health care setting are provided 
with therapy prescriptions that specify neither the ap- 
propriate therapeutic approach nor the therapeutic goal. 
So far, there have not been any therapeutic concepts 
concentrating solely on enhancing patients' participa- 
tion. Recent developments in treatment, such as arm 
ability training, constraint-induced movement therapy 
(CIMT), and robot-assisted arm rehabilitation, focus on 
the improvement of activities of daily living as prerequi- 
sites of participation. These concepts are recommended 
by guidelines [6], since they have shown evidence of 
good therapeutic results [7] in terms of motor function 
improvement and improvements to the dexterity of the 
affected arm, as well as a clinically relevant effect on the 
usage of the affected arm during activities of daily living. 
\X1iereas these therapies are now increasingly being used 
in in-patient rehabilitation, they have not yet been 
established in ambulatory care (for example, outpatient 
physical and occupational therapy) and are not listed in 
the German catalogue of care interventions and modal- 
ities {Heilmittelkatalog) [8]. In testing CIMT in an am- 
bulatory setting, this project provides a contribution 
towards an explicit participation-oriented approach to 
treating stroke patients in ambulatory care. 

Novel aspects of HOMECIMT 

Constraint-induced movement therapy is a therapy 
shown to be effective in the treatment of stroke patients 
largely independent of the post-stroke time [9-11]. In 
addition, lasting therapeutic effects have been demon- 
strated after the completion of therapy [12]. However, in 
this regard, the literature is inconclusive. A Cochrane re- 
view [13] and its update [14] found no evidence of 
persisting benefits on the outcome disability, while a 



more recent review [15], which focused on the effect of 
CIMT and modified CIMT on activity and participation, 
describes evidence on hand mobility. Both reviews rec- 
ommend further randomized trials with larger sample 
sizes, relevant measures and a sufficient follow-up. 
Therefore, HOMECIMT aims to address these requests 
in the conception of the trial. 

Constraint-induced movement therapy is suitable for 
stroke patients with mild to moderate impairment of 
their arm and hand function. Among the core elements 
are repetitive, task-oriented and daily-life-oriented exer- 
cises, shaping' (that is, training demands that are in- 
creased according to patients' current performance 
limits) and the immobilization of the less affected hand 
or arm [10]. Patients are actively involved in treatment 
planning and delivery. By formulating participation- 
oriented goals, patients take personal responsibility for 
their treatment. Thus, the approach includes elements of 
participatory care. Constraint-induced movement ther- 
apy is recommended by the German Society of Neur- 
ology as an effective treatment that is superior to 
conventional physical therapy methods [6]. Despite this, 
CIMT has not yet been established as a treatment option 
in statutory health care. 

At the University Hospital Hamburg-Eppendorf, 
CIMT has been used successfully for the past 10 years 
[16-18]. In a feasibility study, we showed that the modi- 
fied concept 'CIMT at home', which is delivered at pa- 
tients' own homes, is feasible and achieves similar 
results to the classic' CIMT concept [19]. An innovative 
aspect of 'CIMT at home' is the active involvement of a 
non-professional coach (for example, a family member) 
to support the patient in the therapeutic process. Pa- 
tients are encouraged to practice their exercises under 
the guidance of a non-professional coach for two hours 
a day over the course of four weeks. The therapist draws 
up the exercise program together with the patient, in- 
structs the patient and coach in how the exercises 
should be performed, and carries out weekly home visits 
to supervise the treatment progress. 

Thus, the modified CIMT concept trains the increased 
use of the affected arm in daily life and in the unique 
home environment, so as to enhance one of the prereq- 
uisites for improving participation in everyday activities. 
So far, no study has compared the use of CIMT in an 
ambulatory setting with conventional physical and occu- 
pational therapy. In view of this research gap, this ran- 
domized controlled trial was designed to evaluate the 
efficacy of a modified approach to constraint-induced 
movement therapy ('CIMT at home') for chronic stroke 
patients, compared with conventional physical and occu- 
pational therapy ('therapy as usual') in terms of their en- 
hancement of activities of daily living as one of the 
prerequisites for participation. The target group of this 



Barzel et al. Trials 2013, 14:334 
http://www.trialsjoumal.conn/content/1 4/1 7334 



Page 3 of 9 



study consists of chronic stroke patients with an indica- 
tion for physical or occupational therapy. 

Methods/design 

Objectives 

The primary objective of this study is to evaluate the ef- 
ficacy of a modified approach of constraint-induced 
movement therapy ('CIMT at home') for chronic stroke 
patients with impaired hand or arm function, compared 
with conventional physiotherapy and occupational ther- 
apy ('therapy as usual') with regard to the prerequisites 
of participation in everyday activities: that is, to attain a 
sufficient arm and hand function. 

Secondary objectives are to explore the effects on the 
primary endpoint measures six months post-intervention. 



as well as the effects the treatment has on stroke- related 
quality of life, activities of daily living, amount of arm and 
hand use, and function and dexterity of the fingers on the 
more affected hand or arm, both at the end of the inter- 
vention and six months later. Additionally, we will deter- 
mine health service utilization and costs. 

Study design 

The HOMECIMT study is designed as a two-armed, clus- 
ter randomized trial with physical and occupational prac- 
tices as clusters (see Figure 1). The central randomization 
is stratified by region and takes place at the practice level, 
to avoid contamination effects from personal contacts. 
Owing to the nature of the intervention, neither the thera- 
pists nor the patients can feasibly be blinded. However, 
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Figure 1 Design of the HOMECIMT trial. Flowchart showing enrolment, allocation, follow-up, and analysis for the HOMECIMT trial participants 
with regard to the primary endpoint. 1^, intention-to-treat; LOCF, last-observation carried forward. 
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the assessors will be blinded during the data collection. 
The patients' recruitment practices are randomized to ei- 
ther the intervention group ('CIMT at home') or the con- 
trol group ('therapy as usual') and treat the enrolled 
patients according to their allocation. On the patient level, 
all primary and secondary parameters will be measured at 
baseline (TO), at the end of the four-week intervention 
(Tl) and six months after completing the treatment (fol- 
low-up, T3). In addition, patients will fill in a motor activ- 
ity log (MAL) to assess quality of movement, a EuroQoL 
EQ-5D form, and a health service utilization questionnaire 
three months after the end of intervention (T2). 

Sample size 

The sample size was calculated for the two primary out- 
come measures quality of movement, as measured by 
the motor activity log (MAL-QOM), and performance 
time in the Wolf motor function test (WMFT-PT). For 
the first primary endpoint (MAL-QOM), an effect size 
of 0.5 was pursued based on the reported minimal clin- 
ically important improvement of 0.50 on a scale from 0 
to 5 [20]. With a power of 80% and an a-error probabil- 
ity of 5%, 2 X 64 patients need to be included if the 
randomization occurs at the patient level. With an as- 
sumed intra-cluster correlation of 0.05 and 3 included 
patients per cluster, a design effect of 1.1 was calculated, 
increasing the sample size to 72 patients and 24 prac- 
tices per group. 

For the second primary endpoint (WMFT-PT) an ef- 
fect size of 0.55 was calculated based on the minimal 
clinically important improvement of 0.60 on the loga- 
rithmic performance-time scale [21]. With identical a 
and |3 design effects, a sample size of 63 patients and 21 
practices per group was calculated. Since the first 
coprimary endpoint requires a larger sample size, the 
sample size was chosen accordingly. We decided to ap- 
proach 60 practices for participation in the study, 
expecting at least 48 to take part, which allows us to 
demonstrate effect sizes of 0.49 and greater for the sec- 
ond primary endpoint. 

Recruitment of practices and patients 

All physical and occupational therapy practices treating 
stroke patients are eligible to participate in the study. 
Because the study center is located in Hamburg, recruit- 
ment is performed consecutively in selected areas of 
northern Germany that are sufficiently accessible for the 
study personnel from Hamburg as well as for local ther- 
apy practices. Based on community numbers (geograph- 
ical recruitment) we formed an area of eight related 
regions, each within 50 km of a city. All therapy prac- 
tices with known addresses are invited to an information 
meeting nearby. Additionally, written information about 



the study is offered. The study design allows the inclu- 
sion of one therapist per practice. 

The referrals to the study follow two steps to allow all 
eligible patients access to the study. In a first step, active 
practices willing to participate are asked to create a list 
of all stroke patients currently being treated (incident 
and prevalent cases, regardless of prior treatment and 
duration of therapy). To identify all potentially eligible 
patients, the inclusion and exclusion criteria are 
discussed with the study team for each listed patient. All 
patients meeting the inclusion criteria obtain written 
study information from their therapists and are asked to 
meet study personnel for more information about the 
study and to provide informed consent (second step). 
We aim to include an average of three patients per prac- 
tice. The study center records the recruitment process 
for each therapy practice, including the names of the 
study team, the date, and the result of the patient visit 
(whether the patient enrolls or not). Document and data 
completeness are checked by a second member of the 
study team, who also ensures that all data forms are 
returned to the study center. To maintain participants 
in the study, we provide good accessibility (telephone 
hotline, email, and fax) to the study personnel, who re- 
spond to any questions and emerging issues during the 
study period. 

Randomization 

Therapy practices are randomly allocated to either 
'CIMT at home' or 'therapy as usual' in a 1:1 ratio, 
stratified by region. Following the recruitment of pa- 
tients, a research assistant (from the Department of 
Medical Biometry and Epidemiology, University Hos- 
pital Hamburg-Eppendorf), who is not involved in the 
project, performs the randomization consecutively for 
each region. Therapy practices are informed of their 
group allocation in writing by the study center. Patients 
will be entered into either the intervention group or the 
control group based on the study group allocation of 
their treating practice. 

Inclusion and exclusion criteria 
Practice inclusion and exclusion criteria 

Practices are eligible if they currently treat three or more 
patients who meet the inclusion criteria. Participating 
therapists are required either to hold a professional 
qualification, relevant to the treatment of stroke patients 
(for example, the Bobath course), or have at least two 
years' experience in the treatment of stroke patients. All 
participating therapists have to provide written informed 
consent that they meet, and will adhere to the study re- 
quirements and procedures. Practices are excluded if 
they already offer CIMT as a therapy option and if 
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another therapist in the practice is already participating 
in the study. 

Patient inclusion and exclusion criteria 

Patients are eligible for inclusion in the study if they have 
had a stroke leading to upper extremity hemiparesis with 
mild to moderate impairment of hand or arm function at 
least six months prior to study enrolment (minimal re- 
sidual hand function of at least 10° active wrist extension, 
at least 10° active thumb abduction or extension, and at 
least 10° extension of two additional fingers). Further in- 
clusion criteria are: an indication and a prescription for 
physical or occupational therapy, age > 18 years, and the 
availability of a non-professional coach (for example, a 
family member). 

Patients meeting the following criteria are excluded: 
insufficient ability to communicate in German, severe 
impairment of verbal communication ability (for ex- 
ample, severe aphasia), inability to consent (for example, 
dementia), severe neurocognitive deficits (mini-mental 
status test <23), terminal illness, life-threatening comor- 
bidities, previous treatment using CIMT, or simultan- 
eous participation in another treatment study targeting 
stroke recovery. 

Data collection 

After obtaining written informed consent, therapists 
and patients are registered in the study center of the 
Department of Primary Medical Care, Hamburg 
(Germany), which is responsible for administration, 
coordination, data management, and monitoring (in- 
cluding database-set up and validation, data entry, cod- 
ing, and query management). 

Therapists are asked to fill in a questionnaire with in- 
formation about their personal details and those of their 
practice. During the four-week intervention, therapists 
document the treatment of each study patient, including 
information about any additional therapies (for example, 
speech therapy, occupational therapy, and physiother- 
apy) as well as any adverse events, such as illness or 
hospitalization, as well as any vacations. To assure suffi- 
cient data quality, all participating therapists will be 
monitored by telephone using a standardized documen- 
tation sheet. 

Patient data collection will be performed by blinded 
assessors during home visits conducted at baseline (TO), 
after the intervention (Tl), and at the six-month follow- 
up (T3). In addition, an intermediate telephone inter- 
view will be conducted at the three-month follow-up 
(T2). All assessors receive training before they start 
collecting data and refresher courses will be offered dur- 
ing the study. The study center provides the assessors 
with standardized paper-based interview forms and test 
materials. The assessors are blinded to the patients' 



group affiliation. They have no access to study com- 
puters and documents, and are not involved in any 
other study aspects, apart from the data collection in 
the patients' homes. To keep assessors blinded, patients 
and non-professional coaches are prompted to give no 
information to the assessors, neither about their treat- 
ment nor about other experiences from participating in 
the study. 

Outcome measures 
Primary outcome 

We do not know of any generally accepted direct meas- 
ure of participation, particularly not for people with im- 
paired hand or arm function. Therefore, we use two 
subscores, MAL-QOM and WMFT-PT as coprimary 
outcomes; these measure activity and motor function of 
the impaired hand and arm as important prerequisites 
for participation in activities of daily living. Both mea- 
surements are customarily used in trials with CIMT and 
will be measured four weeks post-treatment relative to 
the baseline performance. 

In the MAL-QOM, patients assess quality of move- 
ment for 30 daily activities on a scale from 0 (= no use 
of hand or arm) to 5 (= normal usage), focusing on the 
change in quality of arm and hand use. In the WMFT- 
PT, the average time in seconds needed to complete 15 
tasks is measured by an assessor to evaluate changes in 
arm and hand function. 

Secondary outcomes 

The following parameters are secondary outcome mea- 
sures taken four weeks post-treatment and at the six- 
month follow-up (relative to the baseline performance): 
the amount of arm usage, as rated in the MAL), the 
functional ability of the hand and arm (measured using 
the Wolf motor function test), finger dexterity (the nine 
hole peg test) [22], generic quality of life (EuroQoL 
form, EQ-5D) [23] and stroke-related quality of life 
(measured on the Stroke Impact Scale) [24], independ- 
ence in daily life (Barthel Index) [25], and instrumental 
activities of daily living [26]. In addition, the following 
patient information is collected during the baseline as- 
sessment to allow for adjustment of any treatment ef- 
fects: sex, age, depression (measured using the PHQ-9) 
[27], comorbidity [28], pain [29], neuropsychological 
deficits (measured using the mini-mental status test, 
MMST) [30], and level of education. Furthermore, 
health care utilization and total health care costs will be 
calculated. 

To study the impact of cluster characteristics on the 
main outcomes, the therapists' ages, sex, and profes- 
sional experience, as well as data on the sizes of the 
practices (number of patients and treatment units per 



Barzel et al. Trials 2013, 14:334 
http://www.trialsjoumal.conn/content/1 4/1 7334 



Page 6 of 9 



year, and number of stroke patients treated in the last 
12 months) will be obtained. 

Quantitative and qualitative process evaluation will 
be conducted at the end of the study: the therapists, pa- 
tients, and non-professional coaches of the intervention 
groups will be asked about their acceptance of 'CIMT at 
home' through a questionnaire or structured interview. 
Therapists will report on their experiences of 'CIMT at 
home' in focus groups, with a special focus on supporting 
and limiting factors. 

Data analysis 

Data will be analyzed according to the CONSORT state- 
ment extension for cluster randomized trials [31]. A de- 
tailed statistical analysis plan will be prepared and 
finalized before the code is broken. This is a cluster ran- 
domized trial with two treatment arms to confirm the 
two-tailed hypothesis: 'CIMT at home' (intervention) is 
superior to 'therapy as usual' (control). The intention- 
to-treat (ITT) analysis of primary data will be based on 
the available clinical data from all randomized patients 
(MAL-QOM) or blinded assessors (WMFT-PT) at Tl 
(after the end of the four-week intervention), and on the 
characteristics of the clusters (practices). In case of 
missing follow-up values, a last-observation carried for- 
ward (LOCF) imputation will be performed, that is, the 
baseline determination will be imputed as follow-up de- 
termination. For each of the two primary endpoints, a 
linear mixed model will be calculated for the difference 
between the intervention and control groups at Tl. 
Group and region will be considered fixed effects while 
practice will be considered a random effect under con- 
trol of the baseline covariates (baseline values of the 
specific outcome, age, depression (PHQ-9), comorbid- 
ity, neuropsychological deficits (result of MMST), edu- 
cational level), and sex of patient and therapist. The two 
primary endpoints will be tested hierarchically at the 
two-sided a-level of 0.05. First, the first primary end- 
point (MAL-QOM) will be tested and, if a significant 
difference is detected, the second primary endpoint 
(WMFT-PT) will be analyzed at the same test level. 
Missing values will not be replaced for the primary ana- 
lysis. However, sensitivity analyses will be performed 
with different methods of missing value imputation to 
study the robustness of the findings. An additional ana- 
lysis will be conducted on a per-protocol analysis set. 

Only the result of this primary efficacy analysis will be 
interpreted in a confirmatory manner. 

The secondary endpoints will be examined in an ex- 
ploratory manner with appropriate procedures, including 
subgroup analyses of patients and therapists according to 
their sex. Analyses of secondary endpoints should provide 
an indication on the consistency of the results from the 
evaluation of primary endpoints. The process evaluation 



will be carried using qualitative interviews and standard- 
ized questionnaires for participants and therapists. 

Interim analyses are not planned. Statistical analyses 
will be carried out with SAS, Version 9.3 (SAS Institute, 
Gary, NG, USA). 

Intervention 

Patients in the intervention group receive 'GIMT at 
home', a complex intervention based on a modification 
of GIMT for the use in the patient's individual home 
environments. 

In the original technique [32], GIMT is administered 
by a therapist (physical, occupational) or psychologist 
for six hours, every weekday, over the course of two 
weeks. Additionally, patients wear a resting hand splint 
on their unaffected arm, aiming to prevent use of that 
arm for about 90% of waking hours. Overall, about 60 
hours of professional training and supervision are pro- 
vided. The GIMT core elements are: active, repetitive 
training, exercises relevant to everyday life, participative 
goal attainment, adaptation to the patient's options 
(shaping), and restriction of the less affected arm. 

Based on our long-standing experience with the ori- 
ginal GIMT, we developed the modification 'GIMT at 
home', which is applicable in the patients' homes with 
less professional effort. In a previous feasibility study, 
we showed that 'GIMT at home' was not only feasible 
but also as effective as the original technique [19]. In 
contrast with the original technique, 'GIMT at home' in- 
cludes 40 hours of training over the course of four 
weeks and is performed in the patients' homes, together 
with a non-professional coach (for example, a family 
member). Once a week, the therapy is supervised by a 
physical or occupational therapist. Thus, about five 
hours of professional supervision are provided. 

Course of the intervention 

During an initial home visit, therapists will determine 
(together with the patients) an individually tailored home 
training program, focusing on everyday practice and will 
instruct non-professional coaches. Over the course of 
four weeks, that is, 20 consecutive days (no training is re- 
quired on weekends), the patients will train for two hours 
a day, together with their instructed non-professional 
coach (for example, a family member) at home. During 
this time, the patients and their coaches will be applying 
shaping techniques. Patients are instructed to wear a 
resting mitten (see Figure 2) for four to six hours a day 
during the entire treatment period, and are encouraged 
to keep a training diary to document their daily exercises, 
times of training and periods of mitten wearing. A review 
of the training diaries will allow quality control by verify- 
ing whether the therapy was carried out in accordance 
with the 'GIMT at home' concept. During the four-week 
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intervention, therapists will provide weekly home visits 
to instruct the patients and to supervise the training (five 
home visits in total, equal to ten treatment units or 250 
to 300 minutes). To support the therapists in delivering 
this new therapeutic concept, an expert telephone hotline 
will be provided. 

Training of therapists 

Physical and occupational therapists receive training in 
the modified therapy approach 'CIMT at home', includ- 
ing: (1) information on the theoretical background of 
CIMT, (2) the principles of CIMT, (3) the therapeutic 
concept of 'CIMT at home' (cognitive preparing, re- 
striction of motion, motor training, shaping techniques 
(practice routine, motivation), the schedule of the four- 
week intervention (home visits 1 to 5), documentation 
(target and therapy agreements, training, activities of 
daily living, and wearing the mitten)), and (4) training 
in the selection of suitable exercises relevant to every- 
day life. 

Control 

Patients in the control group receive the usual care 
('therapy as usual') dose-matched to the intervention 
group treatments (10 treatment units or 250 to 300 mi- 
nutes). 'Therapy as usual' consists of a variety of therapy 
options for stroke patients (for example, Bobath, Vojta, 
or proprioceptive neuromuscular facilitation) usually 
provided by occupational or physical therapists. Ther- 
apy sessions take place in the patients' homes or at the 
therapists' practices. Therapists in the control group 



apply 'therapy as usual' in accordance with the present 
prescription and their individual therapy knowledge and 
preferences. Hence, it is possible that patients of the 
control group receive different types of therapy (for ex- 
ample, Bobath, Vojta, or proprioceptive neuromuscular 
facilitation) during their four-week treatment course. 
This is a common scenario in therapeutic practice and 
will, therefore, be tolerated in the study. In any case, all 
patients will receive the same amount of treatment (that 
is, 10 treatment units or 250 to 300 minutes). 

The therapists will receive written instructions on the 
course of therapy for their study patients. During the 
four-week intervention phase the therapists will docu- 
ment the performed therapy sessions, as well as any 
agreements (for example, homework) made with patients 
using a standardized documentation sheet. To motivate 
the control group therapists to participate in the study, 
they will be offered the 'CIMT at home' training after 
the end of the follow-up phase. 

Monitoring of potential unintended harms and adverse 
events 

During study participation, hospitalizations and severe dis- 
eases will be documented as well as any adverse events. Re- 
garding the therapy, no specific adverse events are expected, 
since the indication for physiotherapy or occupational ther- 
apy is mandatory for all study participants. Nevertheless, po- 
tential unintended harms may include falls, frailty, and 
severe depression. In addition, patients of the intervention 
group may perceive some of the CIMT specific conditions 
(for example, the daily exercise program or the wearing of a 
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special mitten) as stressful Thus, all study participants (pa- 
tients, non-professional coaches, therapists, and assessors) 
will be encouraged to report any events. Feedback and de- 
tails of events will be documented and evaluated at the end 
of the study. 

Quality control and quality assurance 

The data management center is at the University Medical 
Center Hamburg-Eppendorf. A trial steering committee 
composed of the principal investigator, experts in the field 
of CIMT and the data management center is responsible 
for all decisions concerning the conduct of the study. The 
trials study team (Department of Primary Medical Care, 
University Medical Center Hamburg-Eppendorf) will be re- 
sponsible for monitoring the trial. Study employees will 
regularly contact the trial sites (therapists and assessors), to 
ensure that the rights of the trial participants are protected, 
the study data is documented correctly and completely, and 
that the trial is conducted in accordance with the study 
protocol and complies with good clinical practice and legal 
requirements at the trial site. A scientific advisory board 
supports the study management in scientific questions 
concerning study design, implementation, and evaluation. 

Ethics and legal aspects 

The study is being conducted in accordance with the 
Helsinki Declaration and the ICH Guidelines for Good 
Clinical Practice. The study team is committed to 
performing all study procedures in accordance with the 
standards of good clinical practice. All participating ther- 
apists and assessors will be informed of their responsibil- 
ities by the study team. The study protocol was 
approved by the Ethics Committee of the Medical Asso- 
ciation of Hamburg in April of 2011 and was amended 
in July of 2011 (Approval-No. PV 3737). It has been reg- 
istered under www.clinicaltrials.gov (NCT01343602). 

Study timeframe 

The study's duration totals three years, (see Figure 3). 
The recruitment of the therapy practices started in July 



2011 (first region) and was finished in January 2013. The 
recruitment of patients started in September 2011 (first 
patient in) and ended in March 2013 with the last 
patient-out date set for 1 October 2013. The central 
randomization is stratified by region as soon as all pa- 
tients of the region are included. The training of asses- 
sors is also organized regionally. Data collection is 
conducted consecutively according to the regional re- 
cruitment strategy. 

Discussion 

In the ambulatory care of chronic stroke patients, a 
therapy approach with a specific focus on participation 
is lacking. Constraint-induced movement therapy pro- 
vides an evidence-based, effective, and activity-oriented 
treatment for stroke patients. Our previous feasibility 
study showed that the modified CIMT program 'CIMT 
at home' is an effective treatment option for chronic 
stroke patients with motoric hand or arm problems in 
ambulatory care [19]. The HOMECIMT project is 
designed to show whether 'CIMT at home' is superior 
to 'therapy as usual' with regard to its enhancement of 
patients' activities of daily living as prerequisites of par- 
ticipation in everyday activities. If 'CIMT at home' 
proves the superior treatment, an explicit participation- 
oriented therapy for stroke patients in ambulatory care 
would be available. In this case, 'CIMT at home' could 
be readily implemented in routine care, since its prac- 
tical implementation has already been considered in 
the development of the program and the concept takes 
existing resources into account. If necessary, results 
from the focus group sessions with the intervention 
group therapists will be used to improve and further 
develop the concept. In line with the CONSORT state- 
ment, the results of this trial will be presented in the 
context of a systematic review of the existing random- 
ized controlled trial evidence. 

Trial status 

Recruitment was completed in March 2013. 
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Figure 3 Timeline of the HOMECIMT trial. 
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LOCF: Last-observation carried forward; MAL: Motor activity log; 
MAL-QOM: Quality of movement, as measured by the motor activity log; 
WMFT-PT: Performance time in the Wolf motor function test. 

Competing interests 

The authors declared that they have no competing interests. 
Authors' contributions 

AB, GK, and KW conceived the study. HK, KH and BT participated in 
implementing the study. AB wrote the first draft of the manuscript, MS, GK, 
AD, and KW revised it. All authors commented on the draft and approved 
the final manuscript. 

Acknowledgements 

The study is funded by the German Federal Ministry of Education and 
Research (grant number BMBF-Ol-GX-1003). We warmly thank Professor 
Hendrik van den Bussche, who provided the idea for this study. We also 
thank Dr. PH Daniela Koller who advised us on the geographical recruitment 
method and composed the community numbers of the recruitment area. 
Finally, we thank the members of the scientific advisory board. Professor 
Joachim Liepert and Professor Christian Gerloff. 

Author details 

^Department of Primary Medical Care, University Medical Center 
Hamburg-Eppendorf, Martinistr. 52, 20246 Hamburg, Germany. 
^Physiotherapy, University Medical Center Hamburg-Eppendorf, MartinistraBe 
52, 20246 Hamburg, Germany. ^Department of Medical Biometry and 
Epidemiology, University Medical Center Hamburg-Eppendorf, MartinistraBe 
52, 20246 Hamburg, Germany. 

Received: 10 March 2013 Accepted: 1 October 2013 
Published: 14 October 2013 

References 

1. Wie steht's urn unsere Gesundheit? Kapitel 1 [Gesundheit in Deutschland, 
2006]. [http://www.gbe-bund.de/gbel 0/owards.prc_show_pdf? 
pjd=10278&p_sprache=d&p_uid=gast&p_aid=40792927&pjfd_nr=l] 

2. Kolominsky-Rabas PL, Heuschmann PU: Inzidenz, Atiologie und 
Langzeitprognose des Schlaganfalls. Fortschr Neurol Psychiatr 2002, 
70:657-662. 

3. Bundesarbeitsgemeinschaft fur Rehabilitation: Arbeitshilfe fur die 
Rehabilitation von Schlaganfallpatienten (Neufassung), vol 4. Frankfurt am 
Main; 1 998 [http://www.bar-frankfurt.de/fileadmin/dateiliste/publikationen/ 
arbeitshilfen/downloads/Arbeitshilfe_Schlaganfall.pdf] 

4. World Health Organization: International Classification of Functioning, 
Disability and Health (ICF). Geneva; 2001. 

5. Sozialgesetzbuch (SGB) Neuntes Buch (IX): Rehabilitation und Teilhabe 
behinderter Menschen, § 8 Vorrang von Leistungen zur Teilhabe. 
[http://www.gesetze-im-internet.de/sgb_9/index.html] 

6. Deutsche Gesellschaft fur Neurologie: Leitlinien der DGN 2008. Rehabilitation 
von sensomotorischen Storungen. [http://www.dgn.org/component/content/ 
article/45-leitlinien-der-dgn-201 2/2430-11-88-201 2-rehabilitation-von- 
sensomotorischen-stoerungen.html?q=schlaganfall] 

7. Platz T Evidenzbasierte Armrehabilitation. Nervenarzt 2003, 74:841 -849. 

8. Gemeinsamer Bundesausschuss uber die Verordnung von Heilmittein in der 
vertragsarztlichen Versorgung: Heilmittel-Richtlinie. In Heilmittelkatalog 2011. 
1st edition. Edited by Heilmittel der Physikalischen Therapie. Ludwigsburg: 
Intelli Med GmbH; 2011. 

9. Wolf SL, Winstein CJ, Miller JP, Taub E, Uswatte G, Morris D, Giuliani C, Light 
KE, Nichols-Larsen D, EXCITE Investigators: Effect of constraint-induced 
movement therapy on upper extremity function 3 to 9 months after 
strol<e: the EXCITE randomized clinical trial. JAMA 2006, 296:2095-2104 

10. Taub E, Uswatte G, King DK, Morris D, Crago JE, Chatterjee A: A 
placebo-controlled trial of constraint-induced movement therapy for 
upper extremity after stroke. Stroke 2006, 37:1045-1049. 

11. van der Lee JH, Wagenaar RC, Lankhorst GJ, Vogelaar TW, Deville WL, Bouter 
LM: Forced use of the upper extremity in chronic stroke patients : results 
from a single-blind randomized clinical trial. Stroke 1999, 30:2369-2375. 



1 2. Wolf SL, Winstein CJ, Miller JP, Thompson PA, Taub E, Uswatte G, Morris D, 
Blanton S, Nichols-Larsen D, Clark PC: Retention of upper limb function in 
stroke survivors who have received constraint-induced movement 
therapy: the EXCITE randomised trial. Lancet Neurol 2008, 7:33-40. 

13. Sirtori V, Corbetta D, Moja L, Gatti R: Constraint-induced movement 
therapy for upper extremities in stroke patients. Cochrane Database Syst 
Rev 2009, 4:CD004433. 

14. Corbetta D, Sirtori V, Moja L, Gatti R: Constraint-induced movement 
therapy in stroke patients: systematic review and meta-analysis. Eur J 
Phys Rehabil Med 2010, 46:537-544. 

15. Peurala SH, Kantanen MP, Sjogren T, Paltamaa J, Karhula M, Heinonen A: 
Effectiveness of constraint-induced movement therapy on activity and 
participation after stroke: a systematic review and meta-analysis of 
randomized controlled trials. Clin Rehabil 2012, 26:209-223. 

16. Liepert J, Hamzei F, Weiller C: Lesion-induced and training-induced brain 
reorganization. Restor Neurol Neurosci 2004, 22:269-277. 

17. Rijntjes M, Hobbeling V, Hamzei F, Dohse S, Ketels G, Liepert J, Weiller C: 
Individual factors in constraint-induced movement therapy after stroke. 
Neurorehabil Neural Repair 2005, 19:238-249. 

18. Liepert J, Haevernick K, Weiller C, Barzel A: The surround inhibition 
determines therapy-induced cortical reorganization. Neuroinnage 2006, 
32:1216-1220. 

19. Barzel A, Liepert J, Haevernick K, Eisele M, Ketels G, Rijntjes M, van den 
Bussche H: Comparison of two types of constraint-induced movement 
therapy in chronic stroke patients - a pilot study. Restor Neurol and 
Neurosci 2009, 27:673-680. 

20. Lang CE, Edwards DF, Birkenmeier RL, Dromerick AW: Estimating minimal 
clinically important differences of upper-extremity measures early after 
stroke. Arch Phys Med Rehabil 2008, 89:1693-1 700. 

21. Lin K, Hsieh Y, Wu C, Chen C, Jang Y, Liu J: Minimal detectable change 
and clinically important difference of the Wolf motor function test in 
stroke patients. Neurorehabil Neural Repair 2009, 23429-434 

22. Mathiowetz V, Weber K, Kashman N, Volland G: Adult norms for the nine 
hole peg test of finger dexterity. Occup Ther J Res 1 985, 5:24-33. 

23. Greiner W, Claes C: Der EQ-5D der EuroQol-Gruppe. In 
Gesundheitsokonomische Evaluationen. Edited by Schoffski PDO, Schulenburg 
PDJ-MG. Berlin: Springer; 2007:403-414 

24. Petersen C, Morfeld M, Bullinger M: Testing and validation of the German 
version of the Stroke Impact Scale. Fortschr Neurol Psychiatr 2001, 
69:284-290. 

25. Barthel-lndex, modifiziert nach dem Hamburger Manual zum Barthel-lndex. 

[http://www.dimdi.de/static/de/klassi/icd-10-gm/kodesuche/onlinefassungen/ 
htmlgm2012/zusa tz-barthelindex.htm] 

26. Lawton MP, Brody EM: The instrumental activities of daily living scale. 
Gerontologist 1 969, 9:1 79-1 86. 

27. Grafe K, Zipfel S, Herzog W, Lowe B: Screening psychischer Storungen mit 
dem "Gesundheitsfragebogen fur Patienten (PHQ-D)". Ergebnisse der 
deutschen Validierungsstudie. Diagnostica 2004, 50:171-181. 

28. Rigler SK, Studenski S, Wallace D, Reker DM, Duncan PW: Co-morbidity 
adjustment for functional outcomes in community-dwelling older adults. 
Clin Rehabil 2002, 16:420-428. 

29. Von Korff M, Ormel J, Keefe FJ, Dworkin SF: Clinical section: grading the 
severity of chronic pain. Pain 1992, 50:133-149. 

30. Folstein MF, Folstein SE, McHugh PR: Mini-mental state. A practical 
method for grading the cognitive state of patients for the clinician. 
J Psychiatr Res 1975, 12:189-198. 

31. Campbell MK, Elbourne DR, Altman DG: CONSORT statement: extension to 
cluster randomised trials. BMJ 2004 328:702-708. 

32. Taub E, Miller NE, Novack TA, Cook EW, Fleming WC, Nepomuceno CS, 
Connell JS, Crago JE: Technique to improve chronic motor deficit after 
stroke. Arch Phys Med Rehabil 1 993, 74:347-354 



doi:1 0.1 1 86/1 745-621 5-1 4-334 

Cite this article as: Barzel et al.: Enhancing activities of daily living of 
chronic stroke patients in primary health care by modified constraint- 
induced movement therapy (HOMECIMT): study protocol for a cluster 
randomized controlled trial. Trials 2013 14:334. 



